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This project was funded by the U.S Department of Energy, National Energy
Technology Laboratory, in part, through a site support contract . Neither the
United States Government nor any agency thereof, nor any of their employees,
nor the support contractor, nor any of their employees, makes any warranty,
express or implied, or assumes any legal liability or responsibility for the accuracy,
completeness, or usefulness of any information, apparatus, product, or process
disclosed, or represents that its use would not infringe privately owned rights.
Reference herein to any specific commercial product, process, or service by
trade name, trademark, manufacturer, or otherwise does not necessarily
constitute or imply its endorsement, recommendation, or favoring by the United
States Government or any agency thereof . The views and opinions of authors
expressed herein do not necessarily state or reflect those of the United States
Government or any agency thereof .
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Task 2 MFiX Suite Multiphase Code Development, Validation and Enhancements
Pl: Jeff Dietiker
A MFiX 22.3 release (Oct 2022) included force chain data visualization
A MFiX 22.4 release (Dec 2022) included new SuperDEM code and code acceleration
features
A VVUQ: Bayesian statistical analysis of MFiX -PIC
A ML: Filtered drag model implementation
Task 3 Wafer Scale Engine Programming
Pl. Dirk Van Essendelft

A First coupled single -phase CFD simulation completed
A Benchmark computational cycles timing report completed
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A

A

Graphical user interface (GUI)
A Increase usability of the code
A Minimize error in setup, execution, and post processing
Additional models/physics required for challenging Fossil Energy and Carbon Management
(FECM) applications:
A Particle in cell
A Coarse grain discrete element method
A Non -spherical particles
A Polydispersity
Quality assurance (QA) program
A Validation
A Verification
A Improved documentation, user guides, and validation experiments

Machine learning integration

Outreach capabilities through the MFiX web portal to better serve FECM and NETL
stakeholders
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Capabilities and Benefits 3 Decades 300+
. MF Multiphase Flow with of development history downloads per month MFiX-TFM (Two Fluid Model)
Interphase eXchanges 7,500+ 650
NETL flagship (CFD) code registered users citations per year ’_| MFiX-DEM (Discrete Element Model)
A Versatile toolset (hydrodynamics, heat transfer, MFiX-PIC (Multiphase Particle -In-Cell)
chemical reactions)

A Gas/solids flows I—I MFiX-CGDEM (Coarse Grain DEM)

A Gas: transport equations (continuity,
momentum energy species)

A Solids: transport equations or particle tracking

MFiX Exa (Exascale) o Under Development
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C3M Multiphase Chemistry Management
Software

A Open source
A Developed at NETL, in -house expertise

A Runs on large High -Performance
Computing (HPC) systems

Nodeworks: Optimization and UQ Toolsets

A Accelerate development and reduce cost
A Optimizes performance = Tracker: Object Tracking in Videos/Image
A Reduces design risks AN Sack

Multiphase Flow Science Software Portfolio
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Discrete Element Method
Track individual particles
@ Resolve collisions
| Coarse Grain DEI\@/

@ Track group of particles

Resolve collisions

Two-Fluid Model &
Multiphase Flow with

Treat gas and solids phases
Interphase eXchanges?

as interpenetrating continua .

Particle in Cell
' Track parcels
@ \ Approximate collisions
* \ Mesh refinement

':’M Fix Exa 4} Model improvement
“/
Code optimization

3 Code rewrite
Faster hardware

Time to solution

New code for
next generation
of computers ‘

Model uncertainty
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